Electrochemical Data, Part IV  Quarterly Report, Jul. 1 - Sep. 30, 1966 by De Wane, H. J. & Hamer, W. J.
NATIONAL DARDS REPORT 
I I l l  
I 
'I 
I 
ELECTROCHEMICAL DATA 
" $  Part IV 
r 
0 
V 
n by . 
Harold JI DeWane and Wal .ter J. Hamer 
S Project Number: 2110432 
ntrac t Number: R- 09- 022-029 
(Quarterly Report from NBS to NASA 
for period July 1, 1966 to September 30, 1966) 
U.S. DEPARTMENT OF COMMERCfi 
NATIONAL BUREAU OF STANDARDS 
https://ntrs.nasa.gov/search.jsp?R=19670002884 2020-03-16T16:58:05+00:00Z
NATIONAL BUREAU OF STANDARDS REPORT 
NBS PROJECT NBS REPORT 
2 110432 October 1 2 ,  1966 9432 
ELECTROCHEMICAL DATA 
P a r t  I V  
by 
Harold J. DeWane and Walter J .  Hamer 
Quar te r ly  Report f o r  pe r iod  
J u l y  1, 1966 t o  September 30, 1966 
NASA Contract  Number: R-09-022-029 
IMPORTANT NOTICE 
NATIONAL BUREAU OF STANDARDS REPORTS are usually preliminary or progress accounting documents intended 
for use within the Government. Before material in the nports is formally published it is subjected to additional evaluation 
and review. For this reason, the publication, reprinting, reproduction. or open-literature listing of this Report, Bither in 
whole or in part, is not authorized unless permission is obtained in writing from the Office of the Director, National 
Bureau of Standards, Washington, D.C. 20234. Such permission is not needed, however, by the Government agency for which 
the Report has been specifically prepared-if that agency wishes to reproduce additional copies for its own use. 
US. DEPARTMENT OF COMMERCE 
NATIONAL BUREAU OF STANDARDS 
Elec trochernical Data 
I. In t roduct ion  
The presen t  r e p o r t  summarizes the  work on the  e l e c t r o l y t i c  con- 
ductance of hydrochlor ic  ac id .  
from 1925 t o  1965. Rounded value8 of t he  equiva len t  conductance a r e  given 
a t  temperatures  from -20 t o  65"C, and over the  concent ra t ion  rangea covered 
by the experimental  d a t a  repor ted  i n  the l i t e r a t u r e .  They were obtained by 
t h e  same methods descr ibed  i n  P a r t  111 of t h i s  series, which covered the  
It is based on a s tudy  of t he  l i t e r a t u r e  
d a t a  a t  25°C.  A 1 , t n o K L  
TI. Resul ts  
Table 1 g ives  t h e  equiva len t  conductance a t  rounded concent ra t ions  
i n  abso lu t e  mhos. Values a t  -20, -10, 0, 10, 20, 30, 40 and 50°C a r e  
based on t h e  d a t a  of Haase, R . ,  Sauermann, P.-F. and Ducker, K.-H., Z .  
physik.  Chem. Neue Folge 41, 224 (1965), except t h a t  a t  50°C t h e  va lues  
f t m  3.3001 to 0.01 N are O e r i w d  f rm.  Cook, S. M. nnd Stokes,  R. H . ,  J .  
Phys. Chem. u, S l l  (1963). Values a t  5, 15, 35, 4 5 ,  55, and 65°C a r e  
based on the  d a t a  of Owen, E. B .  and Stweeton, F. H . ,  JACS, 63, 2811 (1941). 
The va lues  a t  2 5 ° C  a r e  based on the data  of t h e  au thors  c i t e d  i n  P a r t  111. 
Table 2 gl.ves i n t e r p o l a t i o n  equat ions,  cons t an t s  and c o e f f i c i e n t s  f o r  
hydrochlor ic  ac id  a t  t he  va r ious  temperatures,  and t h e  concent ra t ion  reg ions  
at which they  a r e  app l i cab le .  This t ab le  a l s o  g ives  t h e  s tandard  dev ia t ions  
of t he  va r ious  l e a s t  square f i t s  of the da t a .  
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111. Other Haloxen Acids 
Data on the equivalent conductance of the other halogen acids are 
being studied and w i l l  b e  reported on i n  future reports .  
TABLE 1 - Equivalent  e l e c t r o l y t i c  conductance (ti) of 'nydroc'nioric a c i d  
c -20°C -10°C 0°C 5°C 10°C 15'C 20°C 25°C 30°C 35°C 40°C 45°C 50°C 55°C 65°C 
0.0001 
.0005 
a 001 
.005 
. 01 
.05 
.1 
. 5  
1 . 0  
1 . 5  
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5 .5  
6.0 
6.5 
7.0 
7 .5  
o n  "." 
8.5 
9.0 
9.5 
10 .0  
10 .5  
11 .0  
11.5 
12 .0  
12.5 
13 .0  
- -___ 
__ -__  
_---- 
----- 
- - -_ -  
----- 
- _ _ _ _  
228.7 
2 1 1 . 7  
196.2 
182.0 
168.5 
154.6 
139.6 
129.2 
119.5 
110.3 
101.7 
93.7 
86.2 
79:3 
73.0 
57.:  
61.7 
56.8 
52.3 
48.2 
44.5 
41.1 
38.0 
35.3 
32.7 
----- 
296.4 
295.2 
294.3 
291.0 
288.6 
280.3 
275.0 
254.8 
235.2 
216.9 
199.9 
184.3 
169.5 
155.6 
143.4 
132.0 
121.3 
111.4 
102.2 
93.8 
86.0 
78.9 
72.4 
66.5 
61.2 
56.4 
52.0 
48.0 
44.4 
41.1 
38.0 
----- 
----- 
_ _ _ _ _  
----- 
----- 
----- 
----- 
----- 
----- 
283.0 
261.6 
241.5 
222.7 
205.1 
188.5 
172.2 
158.1 
145.4 
133.5 
122.5 
112.3 
103.0 
94.4 
86.5 
79.4 
72.9 
67.1 
61.8 
57.0 
52.7 
48.8 
45.3 
42.0 
39.0 
----- 
360.8 
359.2 
358.0 
353.5 
350.3 
339.9 
333.3 
308.1 
283.9 
261.5 
240.7 
221.4 
203.4 
186.5 
171.5 
157.4 
144.4 
132.3 
121.2 
111.0 
101.7 
93.3 
85.6 
78.7 
72.5 
66.8 
61.6 
56.9 
52.6 
48.5 
----- 
----- 
----- 
___-_  
----- 
-_--- 
_---_ 
----- 
--_-- 
----- 
336.4 
312.2 
287.5 
262.9 
239.8 
219.3 
201.6 
185.6 
170.6 
156.6 
143.6 
131.5 
120.4 
110.2 
100.9 
92.4 
84.7 
77.8 
71.5 
65.8 
60.7 
56.1 
51.9 
48.0 
44.4 
____-  
424.5 
422.5 
421.2 
415.7 
411.9 
398.9 
391.1 
360.7 
332.2 
305.8 
281.4 
258.9 
237.6 
218.3 
200.0 
183.1 
167.4 
152.9 
139.7 
127.7 
116.9 
107.0 
98.2 
90.3 
83.1 
76.6 
70.7 
65.3 
60.2 
55 .3  
----- 
----- 
----- 
----- 
----- 
----- 
----e 
----- 
----- 
-__-_ 
386.8 
359.0 
331.1 
303.3 
277.0 
253.3 
232.9 
214.2 
196.6 
180.2 
165.0 
151.0 
138.2 
126.4 
115.7 
l O h , I  
97.3 
89.4 
82.3 
75.9 
70.1 
64.9 
60.1 
55.6 
51.4 
----- 
487.0 
484.7 
483.1 
476.7 
472.2 
456.7 
446.8 
411.9 
379.4 
349.4 
321.6 
295.8 
271.5 
248.6 
228.4 
209.5 
191.9 
175.6 
160.6 
146.8 
134.3 
122.9 
1 1 2 . h  
103.2 
94.8 
87 .3  
80.5 
74.3 
68.7 
63.6 
----- 
----- 
----- 
__--_ 
----- 
----_ 
-____  
-_-__ 
-_-__ 
----- 
436.9 
402.9 
371.6 
342.4 
315.2 
289.3 
263.9 
242.2 
222.5 
204.1 
187.1 
171.3 
156.9 
143.6 
131.6 
170.6 
110.7 
101.7 
93.6 
86.3 
79.6 
73.6 
68.0 
62.8 
57.9 
----- 
5f+7.9 
545.2 
543.2 
535.5 
530.3 
512.4 
501.1 
461.1 
424.8 
391.5 
360.6 
332.0 
304.8 
279.4 
256.6 
235.2 
215.4 
197.1 
180.2 
164.8 
150.8 
138.1 
126.7 
116.4 
107.1 
98.7 
91.1 
84.1 
77.7 
71.7 
----- 
----- 
----- 
577.7 
575.1 
573.1 
564.4 
558.7 
----- 
----- 
482.4 
445.3 
410.8 
378.2 
347.6 
319.0 
292.1 
268.2 
246.7 
226.5 
207.7 
190.3 
174 .3  
159.7 
146.2 
134.0 
123.0 
112.9 
103.9 
95.7 
88.4 
81.7 
75.6 
70.0 
64.8 
----- 
606.6 
603.5 
601.3 
592.6 
586.5 
565.6 
552.8 
508.0 
468.1 
431.7 
398.0 
366.7 
336.9 
308.6 
283.6 
260.2 
238.4 
218.3 
199.7 
182.7 
167.2 
153.1 
140.4 
128.8 
118.3 
108.8 
----- 
----- 
----- 
----- 
----- 
----- 
----- 
662.9 
660.0 
657.8 
647.3 
641.2 
616.9 
602.8 
552.3 
509.3 
469.9 
433.6 
399.9, 
368.0 
337.2 
310.1 
284.7 
261.0 
239.1 
218.9 
200.4 
183.5 
168.1 
154.1 
141.5 
130.1 
119.7 
----- 
----- 
----- 
----- 
----- 
----- 
----- 
TABLE 2 - I n t e r p o l a t i o n  equations,  cons tan ts ,  and c o e f f i c i e n t s  
f o r  hydrochlor ic  a c i d  
2 3 4 5 6 = A + BC + CC + DC + EC + FC + GC 
to c A B C C 
-20 188.486 -63.0162 16.8512 -2.88586 2.76616 -1.36131 2.68729 0.1 3.5-13.0 
-10 225.132 -58.7706 12.3280 -1.88762 1.71785 -0.819972 1.58613 0.1 3.5-13.0 
2 512 + D c  A = l L o -  Sc1I2 + Ec aog c + Ac + Bc3I2 + Cc 
to c 
0 
0 
5 
5 
5 
5 
10 
10 
15 
15 
15 
15 
20 
20 
25 
25 
25 
25 
30 
30 
35 
35 
35 
35 
40 
40 
45 
45 
45 
45 
50 
50 
50 
55 
55 
55 
55 
A0 
265.03 
265.03 
297.42 
297.42 
297.42 
297.42 
329.78 
329.78 
362.05 
362.05 
362.05 
362.05 
394.16 
394.16 
426.36 
426.06 
426.06 
426.06 
457.65 
457.65 
488.91 
488.91 
488.91 
488.91 
519.75 
519.75 
550.12 
550.12 
550.12 
550.12 
579.94 
579.94 
579.94 
609.17 
609.17 
609.17 
609.17 
S 
88.42 
88.42 
101.45 
101.45 
101.45 
101.45 
115.00 
115.00 
129.03 
129.03 
129.03 
129.03 
143.59 
143.59 
158.63 
158.63 
158.63 
158.63 
174.13 
174.13 
190.06 
190.06 
190.06 
190.06 
206.42 
206.42 
223.24 
223.24 
223.24 
223.24 
240.42 
240.42 
240.42 
258.02 
258.02 
258.02 
258.02 
A 
137.963 
57.5126 
588.329 
103.189 
143.672 
76.6573 
167.354 
87.9928 
637.038 
30.2129 
178.321 
104.249 
175.522 
107.020 
810.291 
173.105 
221.501 
143.554 
202.319 
139.378 
1033.57 
62.4686 
264.592 
157.608 
284.745 
165.451 
1051.38 
143.352 
311.829 
196.780 
B 
- 17 7.413 
-43.3796 
-1860.66 
414.041 
-169.686 
-60.7656 
- 194.674 
-69.0294 
-1763.68 
1403.63 
-204.494 
-150.370 
-81.4337 
-2357.11 
43.5147 
-252.771 
-116.628 
-166.121 
-105.934 
-3144.50 
2225.76 
-295.287 
-119.583 
-310.940 
-122.051 
-2307.60 
1716.09 
-343.170 
-148.978 
-83.4819 
C 
92.7510 
12.0843 
-2474.81 
78.5958 
17.6613 
89.2927 
19.9793 
-5817.09 
92.4328 
24.7903 
36.5182 
23.2970 
- 345.464 
115.606 
35.2535 
39.2792 
30.5564 
- 10030.0 
133.716 
34.5545 
139.117 
34.7804 
-8031.14 
155.721 
43.3720 
-------- 
------- 
------- 
------- 
-------- 
D s C 
- 18.2200 
-1.10359 
3477.47 
-13.3975 
-1.69413 
-15.1538 
-1.91012 
7203.38 
-15.3605 
-2.44755 
-2.21043 
-------- 
-------- 
-------- 
-------- 
-------- 
-19.5824 
-3.56231 
-2.94264 
13176.0 
-22.5186 
- 3.34375 
-23.3201 
-3.33198 
10523.2 
-26.4600 
-4.25969 
-------- 
-------- 
-------- 
0.07 
0.10 
0.10 
0.01 
0.09 
0.08 
0.14 
0.12 
0.12 
0.06 
0.08 
0.06 
0.01 
0.14 
0.05 
0.14 
0.10 
0.15 
0.01 
0.15 
0.07 
0.06 
0.10 
0.14 
0.01 
0.13 
0.10 
0.10 
0.11 
0.12 
0.5-3.5 
3.5-12.5 
0 - 0.01 
0.01-0.1 
0.1-3.3 
3.3-12.0 
0.5-3.6 
3.6- 12.5 
0 - 0.01 
0.01-0.1 
0.1-3.4 
3.4-11.5 
0.5-3.2 
3.2-12.5 
0 - 0.91 
0.01-0.1 
0.1-3.0 
3.0- 1 1 . 6  
0.5-3.2 
3.2-12.5 
0 - 0.01 
0.01-0.1 
0.1-3.3 
3.3-11.5 
0.5-3.6 
3.6- 12.5 
0 - 0.01  
0.01-0.1 
0.1-3.3 
3.3-11.5 
305.04 3653.32 -95025.8 1143193. -4694909. 0.15 0 - 0.01  
------- 18S.591 -133.516 37.1664 -3.49219 0.09 3.7-12.5 
------- 255.518 877.709 -4758.72 6156.27 0.06 0.01-0.1 
- - - - - - -  361.044 -390.808 176.840 -30.1100 0.10 0.1-3.3 
229.922 -170.083 49.1104 -4.82221 0.01 3.3-9.5 
301.922 -296.692 117.737 -17.2082 0.08 0.5-3.7 ------- 
326.60 1361.45 -3968.29 -------- -------- 0.10 0 - 0.01 
------- 
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TABLE 2 (continued) 
t°C A a S E A B C D 8 C 
65 665.55 294.26 371.29 6109.75 -158229.0 1754166. -6580456. 0 .09 0 - 0 . 0 1  
* 65 665.55 294.26 ------ 565.968 -1787.61 4760.06 -5501.35 0.13 0.01-0.1 
65 665.55 294.26 ------ 413.887 -439.598 196.840 -33.1617 0.24 0 .1 -3 .4  
65 665.55 294.26 ------ 267.714 -193.878 55.3978 -5.41006 0.01 3.4-9.5 
U SCOMM-NBS- DC 
